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Aging appears to be accompanied by a progressive disturbance of the hypothalamus-pituitary-adrenal ( ) system, which is the most important mediator of the neuroendocrine response to stress (1) . Gluco¬ corticoid concentrations have been shown to increase with age in various animal species, during basal resting conditions and after exposure to stress (2) (3) (4) (5) (6) (7) . Explana¬ tions of the age-dependent hypersécrétion of gluco¬ corticoids in experimental animals have focused on the role of hippocampal corticosteroid receptors for the feedback regulation of secretory activity (8, 9) . However, there is growing evidence from animal studies that age-dependent dysfunctioning of the system is not restricted to the hippocampus and hypothalamus but occurs also at the pituitary level (e.g. 4). Also, two human studies (10, 11) have reported on a tendency towards enhanced peak ACTH and cortisol concen¬ trations following administration of ovine CRH in healthy elderly compared to younger controls. How¬ ever, these changes were not confirmed by two other studies (12, 13) .
Contrasting with the rather inconsistent findings after stimulation solely with CRH, substantially elevated responses of ACTH and cortisol were found in the healthy elderly when stimulated with a combined bolus injection of human CRH (hCRH) and vasopressin (VP) (14) . Vasopressin is, besides CRH, the most important secretagogue for ACTH (15) (16) (17) . Hence, the combined administration of both peptides appears to be a more physiological test of pituitary-adrenal functioning. Thus, one reason for the substantial age-related elevation of pituitary-adrenal responsiveness observed by Dodt et al. (14) , which was not found to this degree in other studies (10, 11) (Fig. la) . Also, in aged women, cortisol and ACTH secretory responses were higher than in young women (Table 1 and Fig. lb) . However, with respect to cortisol, this effect was restricted to stimulation with hCRH alone, and was virtually absent for combined stimulation with hCRH/VP. With respect to ACTH, the effects of age on areas under the curve were, similarly, stronger after injection of hCRH than after hCRH/VP (p < 0.05 for treatment and age interaction). Nevertheless, the effect of age after hCRH/VP on ACTH peak concentrations reached significance, and the related increase in the area under the response curve approached significance ( < 0.08). However, when assessed for single points in time (Fig. lb) , the more pronounced increase in ACTH concentrations in old than in young women reached significance only after a sole injection of hCRH.
Discussion
The release of ACTH and cortisol was evaluated in aged and young men and women prior to (basal secretion) and after stimulation with hCRH and a combined injection of hCRH and VP.
Gender had a significant influence on basal ACTH secretory activity. While cortisol concentrations were comparable for both sexes, basal ACTH concentrations were higher in young men than in women, indicating an increased responsiveness of the female adrenal cortex to ACTH (19, 22) . However, this sex difference disappeared in aged subjects, i.e. beyond the meno¬ pause, suggesting that the increased adrenal sensitivity to ACTH in young women depended on the presence of high concentrations of gonadal hormones (20, 21, 23 Together, the present findings confirm and extend a previous report on a significantly enhanced ACTH and cortisol release in mentally healthy elderly following the combined administration of hCRH and lysine vasopressin (14) . They demonstrate that hCRH alone is sufficient to discriminate between aged and young subjects of both sexes on the basis of pituitary responsiveness. Discrepant results from other studies (10, 13) (4, 9, 32 ).
